A.1 Enrollment and Dropout Statistics
The sample contains 5,837 students who graduated from high school in 1982. We split these students into quartiles according to their HS GPA, which is available for 90% of our sample. For the remaining 10%, we impute HS GPA by estimating a linear regression with self-reported HS GPA , cognitive test score, and race as independent variables. The cognitive test was conducted in the students' senior year and was designed to measure quantitative and verbal abilities.
Using PETS transcript data, we count the number of credits each student attempts and completes in each year in college. Credits are defined as follows. We count withdrawals that appear on transcripts as attempted but unearned credits. We drop transfer credits to avoid double counting. We drop credits earned at vocational schools, such as police academies or health occupation schools.
We count a student as entering college if he attempts at least 9 credits in a given academic year. Using this definition, 48% of the cohort enters college immediately upon high school graduation. Another 2.7% of the cohort enter in the following year. Students obtaining a bachelor's degree within 6 years of initial enrollment are counted as college graduates, even in the presence of breaks in their enrollment. The 52.5% of immediate entrants are college graduates. Students that earn bachelor's degrees later than 6 years after their initial enrollment are dropped from the sample. 2 For each HS GPA quartile, Table A .1 shows the fraction of college entrants who graduate from college and who drop out at the end of each year. These statistics are computed from 2,052 college entrants with complete transcript histories. We refer to a 1 PETS data files were obtained through a restricted license granted by the National Center for Education Statistics. 2 These students typically drop out within two years of initial enrollment, experiencing a long enrollment break before returning to school. Counting these students as college graduate would raise the graduation rate to 55%. college entrant as a year x dropout if he/she enrolled continuously in years 1 through x, attempted fewer than 7 credits in year x + 1, and failed to obtain a bachelor degree within 6 years. 98.4% of the college graduates in our sample are enrolled continuously until graduation.
A.2 Financial and Work Variables
In the second and third follow-up interviews (1984 and 1986) , all students reported their education expenses, various sources of financial support, and their work experience. Table A .2 shows the means of all financial variables for students who are enrolled in college in a given year.
We construct total parental transfers as the sum of school-related and direct transfers to the student. The school-related transfer refers to "payments on [the student's] behalf for tuition, fees, transportation, room and board, living expenses and other schoolrelated expenses." It is available only for the first two academic years after high school graduation.
Direct transfers are observed for all high school graduates regardless of college attendance. They include in-kind support, such as room and board, use of car, medical expenses and insurance, clothing, and any other cash or gifts. We set the transfer values to the midpoints of the intervals they are reported in. For the highest interval, more than $3,000 in current prices, we assign a value of $3,500. Direct transfers are reported at calendar year frequencies.
To impute values for academic years, we assume that half of the transfer is paid out in each semester of the calendar year for which the transfer is reported.
Tuition and fees, the value of grants and student loans are available for each academic year. Grants refer to the total dollar value of the amount received from scholarships, fellowships, grants, or other benefits (not loans) during the academic year. In the model, we interpret annual college costs q as collecting all college related payments that are conditional on attending college. In the data, we measure q as the average of tuition and fees net of scholarships and grants over the first two years in college plus $987 for other college expenditures, such as books, supplies, and transportation. 3 q does not include room and board, which are included in consumption.
Job history information contains start and end date of each job held since high school graduation, typical weekly hours on the job, and wages. We define academic years as running from July 1st to June 30. For each year, we measure total hours and total earnings on each job, and in total. Hours on unpaid jobs such as internships are not counted towards total hours. Wages are used to infer total earnings, and (the few) missing wages in the presence of available hours are imputed as sample averages. Observations with missing hours in the presence of available wages and observations with outlier hours (top 1%) are flagged. Annual hours for flagged observations are imputed as self-reported calendar year earnings divided by the sample average wage.
1983 calendar year earnings are used to infer information for the 82/83 academic year, and so on. 
B NLSY79 Data
The NSLY79 sample covers men born between 1957 and 1964 who earned at least a high school diploma. We use the 1979 − 2006 waves. We drop persons who were not interviewed in 1988 or 1989 when retrospective schooling information was collected.
We also drop persons who did not participate in the AFQT (about 6% of the sample). 
B.1 Schooling Variables
For each person, we record all degrees and the dates they were earned. At each interview, persons report their school enrollments since the last interview. We use this information to determine whether a person attended school in each year and which grade was attended. For persons who were not interviewed in consecutive years, it may not be possible to determine their enrollment status in certain years.
Visual inspection of individual enrollment histories suggests that the enrollment reports contain a significant number of errors. It is not uncommon for persons to report that the highest degree ever attended declined over time. A significant number of persons reports high school diplomas with only 9 or 10 years of schooling. We address these issues in a number of ways. We ignore the monthly enrollment histories, which appear very noisy. We drop single year enrollments observed after a person's last degree. We also correct a number of implausible reports where a person's enrollment history contains obvious outliers, such as single year jumps in the highest grade attained. We treat all reported degrees as valid, even if years of schooling appear low.
Many persons report schooling late in life after long spells without enrollment. Since our model does not permit individuals to return to school after starting to work, we ignore late school enrollments in the data. We define the start of work as the first 5-year spell without school enrollment. For persons who report their last of schooling before 1978, we treat 1978 as the first year of work. We assign each person the highest degree earned and the highest grade attended at the time he starts working. Persons who attended at least grade 13 but report no bachelor's degree are counted as college dropouts. Persons who report 13 years of schooling but fewer than 10 credit hours are counted as high school graduates. The resulting school fractions are close to those obtained from the High School & Beyond sample.
B.2 Lifetime Earnings
Lifetime earnings are defined as the present value of earnings up to age 70, discounted to age 19. Our measure of labor earnings consists of wage and salary income and 2/3 of business income. We assume that earnings are zero before age 19 for high school graduates, before age 21 for college dropouts, and before age 23 for college graduates.
Since we observe persons at most until age 48, we need to impute earnings later in life. For this purpose, we use the age earnings profiles we estimate from the CPS (see Appendix C). The present value of lifetime earnings for the average CPS person is given by Y CP S (s) = 70 t=19 g CP S (t|s)R 19−t . The fraction of lifetime earnings typically earned at age t is given by
For each person in the NLSY79 we compute the present value of earnings received at all ages with valid earnings observations. We impute lifetime earnings by dividing this present value by the fraction of lifetime earnings earned at the observed ages according to the CPS age profile, g CP S (t|s)R 19−t /Y CP S (s).
An example may help the reader understand this approach. Suppose we observe a high school graduate with complete earnings observations between the ages of 19 and 40. We compute the present value of these earnings reports, including years with zero earnings, X. According to our CPS estimates, 60% of lifetime earnings are received by age 40. Hence we impute lifetime earnings of X/0.6.
In order to limit measurement error, we drop individuals who report zero earnings for more than 30% of the observed years. We also drop persons with fewer than 5 earnings observations after age 35 or whose reported earnings account for less than 30% of lifetime earnings according to the CPS profile. Table B .2 shows summary statistics for the persons for which we can estimate lifetime earnings. One concern is that the NLSY79 earnings histories are truncated around age 45, which leaves 20 to 30 years of earnings to be imputed. Fortunately, the fitted CPS age profiles imply that around 70% of lifetime earnings are earned before age 45. C CPS Data
C.1 Sample
In our main source of wage data, the NLSY79, persons are observed only up to around age 45. We use data from the March Current Population Survey (King et al., 2010) to extend the NLSY79 wage profiles to older ages. Our sample contains men between the ages of 18 and 75 observed in the 1964 − 2010 waves of the CPS. We drop persons who live in group quarters or who fail to report wage income.
C.2 Schooling Variables
Schooling is inconsistently coded across surveys. Prior to 1992, we have information about completed years of schooling (variable higrade). During this period, we define high school graduates as those completing 12 years of schooling (higrade=150), college dropouts as those with less than four years of college (151,...,181), and college graduates as those with 16+ years of schooling (190 and above). Beginning in 1992, the CPS reports education according to the highest degree attained (educ99). For this period, we define high school graduates as those with a high school diploma or GED (educ99=10), college dropouts as those with "some college no degree," "associate degree/occupational program," "associate degree/academic program" (11, 12, 13) . College graduates are those with a bachelors, masters, professional, or doctorate degree (14,...,17).
C.3 Age Earnings Profiles
Our goal is to estimate the age profile of mean log earnings for each school group. This profile is used to fill in missing earnings observations in the NLSY79 sample and to estimate individual lifetime earnings.
First, we compute the fraction of persons earning more than $2, 000 in year 2000 prices for each age t within school group s, f (t|s). This is calculated by simple averaging across all years. For the cohorts covered by the NLSY79, the fractions are similar to their NLSY79 counterparts.
Next, we estimate the age profile of mean log earnings for those earnings more than $2, 000 per year, which we assume to be the same for all cohorts, except for its intercept.
To do so, we compute mean log earnings above $2, 000 for every [age, school group, year] cell. We then regress, separately for each school group, mean log earnings in each cell on age dummies, birth year dummies, and on the unemployment rate, which absorbs year effects. We retain the birth cohorts 1935 − 1980. We use weighted least squares to account for the different number of observations in each cell.
Finally, we estimate the mean earnings at age t for the 1960 birth cohort as:
g CP S (t|s) = exp (1960 cohort dummy + age dummy(t) + year effect(1960 + t))f (t|s) (1) For years after 2010, we impose the average year effect. Figure C.1 shows the fitted age profiles together with the actual age profiles for the 1960 birth cohorts calculated from the CPS and the NLSY79. We find substantially faster earnings growth in the NLSY79 data compared with the CPS data. The discrepancies are modest until around age 30 (year 1990) , which is consistent with the validation study by MaCurdy et al. (1998) . The reason for the discrepancies is not known to us.
D Model Fit
This Appendix assesses how closely the model attains each set of calibration targets. It also highlights features of the data that are important for our main results.
College credits. Figure D. 1 shows the distribution of credits earned at the end of the first 4 years in college. Each bar represents a decile. The model is overall successful, but fails to replicate two data features. First, in year 1, the model admits too few distinct values for earned credits (0 through 6) to match the finer empirical distribution. This is a mechanical, rather than a substantive, problem. Second, the model misses the very low number of credits earned by students in the bottom decile. The gap between the first and the second decile suggests that the lowest credit realizations result from shocks that we do not model. among students in the lowest HS GPA quartile, who make up a small fraction of college students.
Schooling and lifetime earnings. Dropout rates. Figure D .5 shows college dropout rates, defined as the number of persons dropping out at the end of each year divided by the number of college entrants in year 1. Dropout rates decline strongly with HS GPAs and with time spent in college. They help identify the rate at which students learn about their graduation prospect as they move through college.
Financial resources. Table D. 3 shows the means of college costs, parental transfers, and college earnings for students in each HS GPA quartile. In the data, higher ability students face slightly higher college costs, but they also receive larger parental transfers. This allows them to work less. The average net cost of attending college, q − y coll , is Table D .4 shows student debt levels at the end of the first 4 years in college. Even after 4 years in college, only half of the students report owing any debts. Conditional on being in debt, the average debt amounts to roughly half of the borrowing limit. These results suggest that financial constraints do not bind for most of the students in our sample.
E Varying Selected Model Parameters
This section investigates which data moments are primarily responsible for the values of selected model parameters. Since our model is computationally efficient, we are able to compute how the model fit changes as each parameter's value varies over a grid. For each grid point, we recalibrate all other model parameters.
We focus on parameters that we expect to be important for ability selection: the effect of college credits on earnings µ, and the scale of preference shocks π. To conserve space, we summarize the results without presenting the details for each case.
Effect of credits on earnings. The value of µ is mainly identified by the relationship between lifetime earnings and HS GPA and by the timing of dropouts.
Holding other parameters constant, higher values of µ increase the relative earnings of college dropouts and college graduates. The calibration offsets this by reducing ability dispersion (φ s ). The alternative would be to reduce y CG , but this does not lower the college dropout premium. It would also violate the constraint y CG ≥ y HS = y CD and imply that graduating from college reduces earnings for low ability students. The lower ability dispersion flattens the relationship between HS GPA and lifetime earnings (Table D. 2) .
Higher values of µ increase the incentives to stay in college longer, even for students who expect not to graduate. This leads college dropouts to stay in college longer than in the data (Figure D.5) .
Preference shocks. When preference shocks are smaller than in the baseline case, the model fails to account for the timing of dropout decisions. Too many low ability students stay in college until T c . The intuition is that students with low q and high k 1 have no reason to drop out. They know from the outset that they will not graduate. For these students, college is mainly a consumption good. However, their dropout decisions are sensitive to shocks because the financial stakes are so small. Preference shocks prevent these students from staying in college too long. Small preference shocks also lead the model to understate the lifetime earnings gaps between school groups.
Larger preference shocks weaken the association between college costs and college attendance. As a result, the model greatly overstates the rise in debt as students go through college. The baseline model avoids this because college students select more strongly on college costs. Larger preference shocks are associated with more ability dispersion and thus increase the role of ability selection for the college premium.
F Robustness
This section investigates the robustness of our main finding. Table F.1 shows how the importance of ability selection varies with the value of selected parameters.
To illustrate how to read the Table, consider the first row. It varies φ HS over a grid of values that range from 0.1 to 0.25, compared with a baseline value of 0.15. The model is recalibrated, fixing φ HS at each grid point. The "selection" column reports the smallest and the largest fraction of the mean log lifetime earnings gap between college graduates and high school graduates that is due to ability selection. This is defined as in the main text. The remaining rows of Table F.1 vary the values of µ, α a,m , π, and σ (the curvature parameter in u (c) = c 1−σ /(1 − σ)) in similar ways. 6 Across all parameter values covered in Table F .1, we find that ability selection accounts for more than one-third of the college lifetime earnings premium. We have also experimented with alternative ways of constructing the calibration targets and with Notes: Each row varies one parameter over a grid of values. "Variable" indicates which parameter is varied. "Base value" shows the parameter's value in the baseline model. "Range" shows the range over which the parameter is varied. "Selection" shows the fraction of the mean log lifetime earnings gap between college graduates and high school graduates that is due to ability selection.
restricted or extended models. For example, we explored alternative functional forms for the probability of passing a course, we shut down the non-pecuniary schooling costs U (s), and we allowed for a direct consumption utility of being in college. In all cases, we found our main result to be highly robust.
F.1 Two Abilities
In the baseline model, agents are endowed with a single ability that affects credit accumulation and earnings. Here, we consider an extension where the agent is endowed with a second ability b that affects credit accumulation but that either does not affect earnings or that is not correlated with GP A. 7
To motivate this extension, consider two students who choose different college majors. The student choosing the hard major accumulates credits more slowly, even if his ability is the same as that of the student choosing the easy major. This raises two concerns about our identification strategy:
• Case 1: b does not affect earnings.
If college outcomes and entry or dropout choices depend mostly on b rather than a, then selection on ability (mostly b) contributes little to the college earnings premium.
• Case 2: b is not correlated with HS GPA.
Suppose that HS GPA is a precise measure of a. Since we infer its precision from the relationship between HS GPA and course outcomes (governed by a + b), we would infer incorrectly that HS GPA is a noisy measure of a. This would lead us to overstate the effect of a on lifetime earnings.
In addition to college majors, b could represent colleges of different qualities or learning abilities that either do not affect earnings or that are not measured by HS GPAs (e.g., "grit").
F.1.1 Model Details
Incorporating a second ability modifies the baseline model as follows. In addition to the endowments described in the main text, high school graduates draw a second ability b ∼ N (0, 1). b affects the probability of passing a course, which is now given by
We also consider the possibility that b affects lifetime earnings, which are now given by exp φ s a +φb + µn τ + y s .
Finally, we allow for the possibility that ability measures (GP A) may be correlated with both abilities:
Motivated by tractability concerns, we also assume that b is orthogonal to the student's other endowments and that b is known at the time of high school graduation. Aside from the formulas that govern students' beliefs about their abilities for any given state (n, j, t), the solution to the household problem is unchanged.
We let the model decide whether b affects lifetime earnings and GP A. Note, however, that the case where b affects both is not interesting. It effectively makes b and a the same object. Therefore, we consider two versions of the model that align with the two concerns about identification highlighted above:
• Case 1 setsφ = 0 (b does not affect earnings) and calibrates α b .
• Case 2 sets α b = 0 (b is not correlated with GP A) and calibratesφ.
We recalibrate the model for each case and compare it with the baseline model (with a single ability). 
F.1.2 Results
In both model cases, we find that the differences compared with the baseline model are minor. When we calibrate the effect of b on lifetime earnings (case 2), we find that the calibrated value ofφ is very close to zero. Thus, in both cases, selection on b contributes nothing to the college premium and it suffices to consider selection on a. Figure F.1 gives a sense of how the presence of the second ability affects school sorting. It shows how the probability of graduating from college varies with ability a. The baseline model is compared with the two versions of the two ability model described earlier. Ability sorting gets slightly weaker in the two ability models, but the quantitative changes are minor. As a result, the fraction of the college earnings premium that is due to selection is above 0.5 in all cases.
The main reason why the second ability matters so little is that the calibrated values of the parameters that govern the role of b are small relative to the corresponding parameters that govern the role of a. For example, in both model versions, the calibrated values of γ b are near 0.8, compared with values near 1.9 for γ 1 . As a result, college entry and dropout decisions are mainly based on a rather than b.
Finally, we investigate whether the data moments used in the calibration are sufficient to identify the role of the second ability. To do so, we recalibrate the model, fixing γ b at 2.1 (the value of γ 1 in the baseline model). In both cases, we find that the model fit deteriorates along many dimensions. The second ability increases credit persistence over time, which is now stronger than in the data. The correlation between college outcomes and abilities a becomes weaker. In Case 2, where b does not affect GP A, this results in a weaker relationship between college outcomes and GP A. Ability selection still accounts for 43% of the college lifetime earnings premium in Case 1 and for 49% in Case 2.
We conclude that our results are robust when agents are endowed with persistent traits other than "abilities" (a) that affect credit accumulation. These results from our HS&B dataset are consistent with these studies. Quantitatively, a gap in hours worked of 1.2 hours per week is not likely large enough to have substantial effects on course outcomes, even if working more in college has an adverse impact on credit accumulation. Below, we summarize the literature and our own findings on the effect of working on course outcomes. The general finding is that these effects are not large either.
The finding that high SES students work nearly as much as low SES students may be surprising to the reader. One possible reason is that low income students face lower net costs of college, even after conditioning on the type of college they attend. This is because they receive more financial aid (see ; we also find this in our data).
The notion that low income students do not work long hours in order to pay for college may be surprising to readers who have followed recent debates on college affordability. It is important to keep in mind, however, that we are studying a time period of generous financial aid and loan limits relative to tuition. More recently, financial constraints have tightened (Belley and Lochner, 2007) and the gap in hours worked between high and low income students has increased. Notably, Scott-Clayton et al. (2012) (table 2) find that low income students work 25% more than high income students (based on -2004 . In NLSY97 data, the gap is 35% .
Interestingly, even study time seems to have little effect on college GPAs. For example, Plant et al. (2005) summarize the evidence as follows: "Researchers have consistently found a weak or unreliable relationship between the weekly amount of reported study time and grade point average (GPA) for college students" (p. 97; see also Nonis and Hudson (2006) for a similar summary of the literature).
Published evidence on the effect of working in college on credit accumulation is scarce. The only study we are aware of is Scott-Clayton (2011) who finds no significant effect of working in college on earned credits (or any other academic outcomes). 9
In our data, we find weak association between hours worked and credits attempted (column 3 of Table G .2) or credits earned (column 4). Our point estimates imply that an extra hour of work per week is associated with a 0.058 credit hour reduction in the annual course load (or 0.2% of mean attempted credits) and with a 0.065 credit hour reduction in annual credits earned. The course passing rate drops by 0.0004. Thus, a student who works full time (35 hours per week) is expected to attempt and earn about 2 fewer credit hours compared with a student who does not work at all. While this is not a negligible reduction, recall that only 6% of students in our sample work full time. 0.000 0.000 0.000 0.000 y = 2 -0.018 -0.034 * * * -1.630 * * * -1.011 * * * female 0.000 0.000 0.000 0.000 type = 2 -0.266 * * * 0.034 * * * 1.971 * * * 1.432 * * * type = 3 -0.284 * * * 0.027 * * 1.297 * * 0.919 * type = 4 -0.318 * * * 0.023 * 1.965 * * * 1.749 * * * private 0.127 * * * 0.032 * * * 1.620 * * * 0.816 * Constant 1.750 * * * 0.771 * * * 20.642 * * * 26.355 * * * Observations 2910 2924 2924 2924 R 2 0.240 0.122 0.157 0.086 *p below 0.05, **p below 0.01, ***p below 0.001
Notes: The table shows the results of regressing course outcomes on hours worked, proxies for student abilities and college characteristics.
